Endothelium-dependent tolerance to ethanol-induced contraction of rat aorta: effect of inhibition of EDRF action and nitric oxide synthesis.
In vitro ethanol induces a dose-dependent contraction of the aorta. Tolerance to this effect of ethanol is expressed by a rightward shift of the dose-response curve in aorta from animals intoxicated with ethanol for 2 days. The expression of tolerance in the aorta is dependent upon the presence of functional endothelial cells which suggests that tolerance is mediated, in part, by endothelium-derived relaxing factor (EDRF). To test this hypothesis, three inhibitors of EDRF action and an inhibitor of nitric oxide synthesis were studied for their ability to alter tolerance to ethanol-induced contraction of the aorta. In vitro pretreatment of aortic rings with gossypol (10(-6)-10(-5) M), pyrogallol (10(-5) M), hemoglobin (10(-6) M), and NG-nitro-L-arginine (NOARG, 10(-4) M) inhibited endothelium-dependent relaxation induced by carbachol. The inhibition of carbachol-induced relaxation produced by pyrogallol was reversed by superoxide dismutase (SOD, 45 units/ml). In vitro pretreatment of rings obtained from ethanol-treated rats with gossypol, pyrogallol, hemoglobin, or NOARG inhibited the expression of ethanol tolerance, shifting the ethanol dose-response curve to control values. SOD reversed the effect of pyrogallol pretreatment. None of the antagonists significantly altered the ethanol dose-response curve of aortic rings obtained from control animals. These data support the hypothesis that tolerance to ethanol-induced contraction of the aorta is mediated by the release of EDRF from endothelial cells.